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AMP/Splitter

• AMP: LeCroy 612 PMT Amplifier 

• For 10 stage PMT

• x10 Amp.

• 2 output / channel, 12 channel / module (NIM module)

• Total ~100 ch → 1 NIM crate

• Amplification time: ~20 ns → compensated by cable length

• Splitter: Passive splitter

• For 14 stage PMT

• Total ~250 ch

• We have to create that
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     reading + 0.25 pC).

 Differential Linearity: Typically +/- 0.25 LSB, worst case +/- 0.5 LSB.

 Residual Pedestal:  Minimum 1 pC and maximum 13 pC for a gate width

     from 50 to 500 nsec and all inputs open.

     Adjustable with an internal potentiometer for gate width

     > 500 nsec. Subtracted from data by CAMAC command.

 Pedestal/Gate

 Width Coefficient:  < + 8 pC/usec, typically +/- 3 pC/usec.

 Operating   0 0

 Temperature:   0 to 40 C.

 Temperature

 Coefficient:   Typically (-0.05% of reading +/- 0.1 count)/'C for a gate

     width of 500 nsec. Coefficient may vary slightly for

     other gate widths.

 Long Term Stability:  + (0.25% of reading + 0.5 pc)/week at constant

     temperature and voltage.

 COMMAND BUS

 Connector:   8 x 2-pin front panel connector.  The input matching

     resistors and output pull down resistors may be removed

     for high impedance inputs and outputs.  When these

     resistors are in place, a front panel LED (PD ON) is

     lit.

 Input Levels:   Differential ECL levels, 100 Ohm impedance differential.

 Output Levels:   Differential ECL levels (into 100 Ohm differential).

 Gate Input (GATE):  One, common for all ADCs.  Non-retriggerable.  Gate

     width 50 to 500 nsec (> 500 is possible after pedestal

     adjustment). Gate must precede input signals by at

     least 20 nsec.

Clear Input (CLR):  One, common for all ADC front ends and digital logic.

     May be executed at any time.

     Minimum clear width: 5 nsec.

     CLEAR settles to within 1 count in less than 2 usec

     during conversion, the action is immediate after

     conversion.

Request Output (REQ):  One, ECL port readout request indicates that this module

     is ready to take control of ECL port data transfer.

     After conversion time, REQ is set only if the ECL port

     readout is programmed and the module contains valid

     data.

Write Strobe

Output (WST):   One, indicates when the data is valid on the ECL port

     output. WST is set a minimum of 10 nsec after the

ADC

• LeCroy 4300B ADC

• 11 bit, 0.25 pC/channel

• Designed for gate width < 500 ns, while we need 2 μsec.

• Pedestal values of some channels goes to negative w/ 2 μsec gate → Fixed!!!

• Succeed to operate 1 module with positive pedestal value.

• PREP has enough number of modules for us.

• There seems no problem so far. Use 4300B for MRD.

Manual at PREP website
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TDC

• LeCroy 3377 TDC

• Multi hit TDC

• Data size

• Single word mode: 10 bit

• Double word mode: 16 bit

• Timing resolution: 0.5-4.0 ns (we can choose)

• Current plan:

• single word (10 bit), 2.0 ns resolution, 2 μsec full scale.

• common stop

• We have 16 modules on hand (we need 13 modules.)

• 1 module is tested and successfully operated.
6



DAQ design overview

7

PMT AMP/
Splitter

Cable Delay ADC

Discriminator TDC

Cosmic Trigger

Fan-in/
out

Beam trigger
Pedestal trigger

Gate/
Delay

Gate

Stop



Cosmic trigger

• 2 independent trigger : trigger A, trigger B

• trigger A(B) will be used for evaluate performance of the counters 
participating trigger B(A).

• Will be switched for each cycle.

• Design not fixed

• Current design:
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Trigger decision time, delay cable length

• 82 ns from first discriminator to ADC gate input

• + 20 ns: ADC gate should precede the analog signal

• + 10~20 ns: fluctuation of signal timing due to light propagation in scintillator 
and muon time of flight.

• Total ~122 ns

• We need 25~30m (125~150ns) delay cable for each channel. 9
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Summary and To do

• We have almost all modules we need.

• Splitter

• Use AMP for 10-stage tube and passive splitter for 14-stage tube.

• To do: create splitter for ~250 channel

• ADC/TDC

• ADC: LeCroy 4300B, TDC: LeCroy 3377 (CAMAC modules)

• Succeeded to operate 1 module

• To do: check all modules and test DAQ speed with full setup

• Cosmic trigger

• Basically coincidence of first and last layer: needs ~120 nsec.

• To do: Create/Correct 25~30m delay cable for every channel.
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